Further fractionation of the glycoprotein families of porcine zona pellucida by anion-exchange HPLC and some characterization of the separated fractions.
The glycoproteins of porcine zonae pellucidae have been fractionated into three families (PZP1-3) by gel filtration HPLC [Nakano et al. (1987) Biochem. Int. 14, 417-423]. However, they still comprise heterogeneous molecular species differing in electric charge. We found that sulfate, but not phosphate, is contained in PZP1-3 by a simple and rapid method for microanalysis of the anionic groups. These families were efficiently separated into many fractions by anion-exchange HPLC. When elution was performed by stepwise increase in NaCl concentration in 8 M urea/20 mM Tris-HCl, pH 8.0, a single distinctive peak emerged for each step. The analyses of amino acids, monosaccharides, and anions of the eight separated fractions of the major family, PZP3, showed that larger amounts of sulfated lactosamine linked to the constituent proteins are present in the fractions that are eluted later: the chain length and/or the chain number of these polylactosamines and the sulfate content increased with stepwise increase in NaCl concentration. Composition analyses also revealed that twice as much N-glycolylneuraminic acid is present as N-acetylneuraminic acid in all fractions. The contents of these sialic acids in the fractions slightly increased in the order of elution. These results together with those of the analyses of endo-beta-galactosidase digests showed that the charge heterogeneity of the porcine zona proteins is due mainly to differences in the amount of sulfated lactosamine, which is predominantly distributed in the non-reducing regions of the sugar chains.